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Abstract 

A numerical mathematical model capable of accurately describing the evolution 
of the shape of the solid/liquid interface in the proximity of a foreign particle is presented 
in this paper. The model accounts for the influence of the temperature gradient and the 
Gibbs-Thomson and disjoining pressure effects. It shows that for the systems 
characterized by k? < ki the disjoining pressure causes the interface curvature to change 
its sign in the close-contact particle/interface region. It also shows that the increase of the 
temperature gradient diminishes the effect of the disjoining pressure. Calculated critical 
solidification velocities for the pushing/engulfment transition are compared with 
experimental measurements performed in microgravity conditions. 
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